NOS 1 is required for allergen-induced expression of NOS 2 in mice.
Although increased nitric oxide (NO) production in asthma is mediated largely by upregulation of the inducible form of nitric oxide synthase (iNOS, or NOS 2), some studies have suggested an important role for the usually constitutive neural NOS isoform (nNOS, or NOS 1). To investigate how NOS 1 may influence allergic inflammation, we used NOS 1 knockout mice and their wild-type (WT) controls. Mice were sensitized and challenged with ovalbumin (OVA) using a protocol known to upregulate NOS 2 in the airways. In addition to expected increases in NOS 2 activity, OVA challenge led to increases in calcium-dependent NOS activity, which was accounted for by increased expression of NOS 1 at both mRNA (n = 5, p < 0.001) and protein levels (n = 5, p < 0.01). In NOS-1-deficient mice, OVA challenge induced less eosinophilia (n = 7, p < 0.05) and much less NO production (n = 10, p < 0.01) than in WT controls, reflecting not only the expected absence of NOS 1, but also lack of upregulation of NOS 2. This interaction appeared to be stimulus specific as NOS-1-deficient mice did upregulate NOS 2 following exposure to lipopolysaccharide (n = 5, p < 0.001). These findings underscore the importance of NOS 1 in allergic airway inflammation and suggest a mechanism by which NOS 1 may influence overall NO production in the airways.